SUMMARY In a prospective echocardiographic study of over 2000 pregnancies, 24 fetuses were found to have dilatation of the right ventricle and pulmonary artery when these structures were compared with those of the left heart. In 18 of these cases the diagnosis of coarctation or interruption of the aorta was correctly inferred from these findings. On direct echocardiographic examination of the aortic arch, arch hypoplasia or interruption of the aortic arch was recognisable prenatally in 10 of these 18 cases, most readily between 20-30 weeks' gestation. In 11 of 12 cases of aortic arch anomaly studied by Doppler echocardiography, a reduction in blood flow in the ascending aorta was demonstrated. The intracardiac appearances were suggestive of coarctation but the Doppler findings were within normal limits in two further cases which later proved to be normal. A diaphragmatic hernia was found in four fetuses and the intracardiac echocardiography and Doppler findings were the same as those found in fetuses with aortic coarctation. Five cases of coarctation were overlooked on the prenatal echocardiogram but these were found at follow up of the infants.
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Thus coarctation of the aorta can be diagnosed prenatally, although the condition may be missed or incorrectly predicted by the criteria examined in the present study. Reduced aortic blood flow is a demonstrable feature of aortic arch abnormalities but it is found in other conditions that are not associated with coarctation.
During our total experience of fetal echocardiography we have had the opportunity to describe both normal and abnormal cardiac anatomy'2 and to follow the development of cardiac structure in the normal fetus.3 More recently we have been able to define the normal flow patterns during fetal life. 4 Earlier in this programme we reported on the echocardiographic diagnosis and evolution of a case of coarctation of the aorta recognised initially at 20 weeks' gestation.' This case showed that coarctation of the aorta could be diagnosed prenatally but raised questions about the prevailing theories of its development. This case prompted a prospective study of the diagnosis of fetal coarctation in 2000 pregnancies that we subsequently examined and in which we studied development of the heart and great arteries in those suspected cases which went to term. 
Discussion
Our results show that it is possible to recognise coarctation of the aorta as early as 18 weeks' gestation. Recognition depends on integrating many features. These include analysis of the relative sizes of the two ventricles and great arteries and the evaluation of the aortic arch in fetal life. The right ventricle is normally slightly larger than the left and the pulmonary artery slightly larger than the aorta. 4 If these features are more pronounced than normal coarctation should be suspected. In the past the evaluation of the arch and isthmus relative to the arterial duct and pulmonary arteries was subjective. Recent measurements of these structures in the normal fetus will allow us to be more objective in 
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In the five false negative diagnoses of coarctation, retrospective examination of the videotaped echocardiogram showed normal anatomical features in two cases (cases 1 and 2 in table). One of these cases presented without symptoms after the neonatal period, while the other had a discrete coarctation with no isthmal narrowing. This raises the possibility of two forms of coarctation, one being haemodynamically important in fetal life and usually associated with isthmal hypoplasia, and the other arising in postnatal life, perhaps produced by or dependent on ductal closure for its complete development. All the cases of coarctation predicted prenatally had a degree of isthmal hypoplasia posmatally or at necropsy whether this feature had been clearly recognised echocardiographically or not. Those cases with severe arch hypoplasia were most readily recognisable on the prenatal echocardiogram.
Echocardiographic and Doppler findings in four cases of diaphragmatic hernia were similar to the findings in coarctation. We attributed the low flow through the left heart with the consequent right ventricular and pulmonary artery dilatation to left heart compression by the diaphragmatic hernia. An alternative explanation is that the diminished pulmonary venous return caused by lung hypoplasia may reduce flow through the left ventricle and thus lead to underdevelopment of this chamber. The fact that in these cases a major disturbance of left ventricular flow with appreciable decrease in the size of the arch was not associated with coarctation casts doubt upon the flow dependent causation of coarctation. One of the cases of coarctation had aortic flow well above the normal range. This fetus had a large ventricular septal defect and severe right ventricular dysfunction, which may account for this finding.
We conclude that coarctation of the aorta can be diagnosed by prenatal echocardiography. This finding challenges the proposed role of the closure of the arterial duct in the development ofaortic coarctation.
False positive diagnosis, and perhaps also false negative diagnosis, can be avoided if Doppler evaluation of aortic blood flow is included in the fetal examination. It may not be possible, however, to recognise prenatally some milder forms of coarctation. The degree of decrease in aortic blood flow may contribute to the severity of arch hypoplasia occurring in association with coarctation. The reduced aortic flow none the less, must be secondary to the presence of the anatomical shelf lesion because other conditions occurring in utero that produce diminished aortic blood flow, such as diaphragmatic hernia, do not lead to development of coarctation.
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